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Refinement 

R[F 2 > 2a(F 2 )} = 0.059 

wR(F 2 ) = 0.192 

S = 1.11 

3006 reflections 



154 parameters 

H-atom parameters constrained 
Ap»ax = 0.25 e A~ 3 
Ap mi „ = -0.60 e A~ 3 



Received 6 August 201 1 ; accepted 21 August 201 1 Table 1 

Hydrogen-bond geometry (A, °). 

Key indicators: single-crystal X-ray study; T = 293 K; mean ct(C-C) = 0.003 A; 

R factor = 0.059; wK factor = 0.192; data-to-parameter ratio = 19.5. D— H- ■ A D-H 



In the title compound, C 12 H 16 C1N 3 0, the piperazine ring has a 
chair conformation. Within this ring, the A'-methyl nitrogen 
atom has a pyramidal geometry and the TV-carboxamide 
nitrogen atom is almost planar (bond-angle sum = 359.8°). In 
the crystal, the molecules are linked by N— H- ■ O hydrogen 
bonds into C(4) chains propagating in [010]. 

Related literature 

For related structures, see: Arrieta et al. (20071); Li (2011a,£>). 




Experimental 

Crystal data 

C 12 H 16 C1N 3 0 M r = 253.73 



N3-H3A-01' 0.86 2.26 3.001 (2) 144 

Symmetry code: (i) —x + 1, y — |, z. 

Data collection: SMART (Bruker, 1997); cell refinement: SAINT 
(Bruker, 1997); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB6351). 
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A^-(4-Chlorophenyl)-4-methylpiperazine-l-carboxamide 
Y.-F. Li and W.-M. Wang 

Experimental 

A mixture of 1 -methylpiperazine (0. 1 mol), and (4-chlorophenyl)carbamic chloride (0. 1 mol) was stirred in refluxing ethanol 
(20 ml) for 4 h to afford the title compound (0.079 mol, yield 79%). Colourless blocks of the title compound were obtained 
by recrystallization from ethanol at room temperature. 

Refinement 

H atoms were fixed geometrically and allowed to ride on their attached atoms, with C — H distances = 0.93-0.97 A; N — H 
= 0.86A and with c7 iso (H) = 1.2f/ eq (C^V) or 1.5I/ eq (C meth yl). 



Figures 




Fig. 1. The molecular structure of the title compound showing 30% probability displacement 
ellipsoids. 



N-(4-Chlorophenyl)-4-methylpiperazine-1-carboxamide 



Crystal data 

C 12 H 16 C1N 3 0 
M r = 253.73 
Orthorhombic, Pbcn 
a = 24.920 (5) A 
6 = 9.5033 (19) A 
c= 11.064 (2) A 
V= 2620.3 (9) A 3 
Z=8 

7T000) = 1072 



D x = 1.286 Mgm J 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 2077 reflections 
6 = 3.2-27.4° 

H = 0.28 mnT 1 

7/= 293 K 

Block, colorless 

0.22 x 0.20 x 0.18 mm 



Data collection 



Bruker SMART CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

(p and co scans 



2077 reflections with I > 2a(I) 
R mt = 0.045 

^max 

fc = -31-»32 



sup-1 



supplementary materials 



*r = -12— »10 
/ = -14->14 



23785 measured reflections 
3006 independent reflections 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.059 
wR(F 2 ) = 0.192 

S= 1.11 

3006 reflections 
154 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = \l[a 2 (F 2 ) + (0.1054P) 2 + 0.5647P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

Apmax = 0.25 e A~ 3 
Ap mi „ = -0.60eA- 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > a(F ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

N3— mA-Ol 1 0.86 2.26 3.001 (2) 144 
Symmetry codes: (i) -x+1/2, >>-l/2, z. 
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